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1
ROLLING BEARING

INCORPORAITION BY REFERENCE

The disclosure of Japanese Patent Application No. 2015- 5
224072 filed on Nov. 16, 2015 including the specification,
drawings and abstract, 1s incorporated herein by reference 1n
its entirety.

BACKGROUND OF THE INVENTION 10

1. Field of the Invention

The 1nvention relates to a rolling bearing.

2. Description of the Related Art

Many rolling bearings are used for various types ol 15
industrial equipment. A rolling bearing includes an inner
ring, an outer ring, a plurality of rolling elements, and a
cage. The rolling elements are interposed between the mner
ring and the outer ring. The cage holds the rolling elements.
For example, in each rolling bearing 90 that supports a 20
rotating shatt 95 1 a housing 97, an inner ring 91 1s fitted
over and attached to the rotating shaft 95, and an outer ring
92 is attached to an inner peripheral surface 98 of the
housing 97, as depicted 1n FIG. 6.

In particular, when the rolling bearing 90 1s a deep groove 25
ball bearing and 1s subjected to an axial load in one direction,
the 1nner ring 91 and the rotating shaft 95 are assembled in
a “interference fit” state. In contrast, the outer ring 92 and
the housing 97 are oiten assembled 1n a “clearance fit” state.
Thus, 1 a use state where the rotating shait 95 1s rotating, 30
creep (slip of the outer ring 92 with respect to the housing
97 1n a circumierential direction) 1s likely to occur between
the outer ring 92 and the housing 97.

Thus, a rolling bearing has been proposed in which a
groove (annular groove) 1s formed in an outer peripheral 35
surface of the outer ring 92 to suppress possible creep (see
Japanese Patent Application Publication No. 2006-3223579
(JP 2006-322579 A) or Japanese Patent Application Publi-
cation No. H10-37967 (JP H10-37967 A)). This rolling
bearing enables suppression of creep that 1s likely to occur 40
when a heavy load 1s imposed on the bearing 1n a radial
direction. The creep that 1s likely to occur when such a load
1s 1mposed on the bearing causes the outer ring 92 to slip
slowly 1n the same direction as a rotating direction of the
bearing. 45

As described above, the annular groove 93 formed 1n the
outer peripheral surface of the outer ring 92 enables the
creep as described above to be suppressed. However, 1n this
case, the contact area between the outer peripheral surface of
the outer ring 92 and the housing 97 1s reduced to increase 50
a contact surface pressure on the housing 97. In particular,
the housing 97 1s brought into contact with a portion 99 in
which side surfaces of the annular groove 93 cross at right
angles outer peripheral surfaces of cylindrical portions 94
located on the opposite sides of the annular groove 93. This 55
locally increases the surface pressure, and even slight creep
of the outer nng 92 makes wear of the housing 97 likely to
pProgress.

In the rolling bearing described 1 JP H10-37967 A, the
annular groove 93 formed 1n the outer peripheral surface of 60
the outer ring 92 1s shaped like a circular ring as depicted in
a sectional view 1n FIG. 7. In this case, compared to the case
in JP 2006-322579 A, even when the housing 97 1s brought
into contact with the portion 99 1n which the annular groove
93 crosses the outer peripheral surfaces of the cylindrical 65
portions 94, the contact surface pressure on the housing 97
1s less likely to increase.

2

However, the annular groove 93 having a circular-arc
sectional shape makes dimensional management and pro-
duction management during a manufacturing process for the
outer ring 92 slightly diflicult. That 1s, the annular groove 93
1s formed, as depicted in FIG. 8A, by moving a grinding
wheel 96 closer to the outer peripheral surface of the outer
ring 92 and further bringing the grinding wheel 96 into
contact with the outer peripheral surface as depicted by a
long dashed double-short dashed line. However, when a
cutting depth E1 of the grinding wheel 96 with respect to the
outer ring 92 1s even slightly larger than a set value EO (see
FIG. 8A) as depicted i FIG. 8B, a groove width X1 of the
annular groove 93 formed i1s excessively larger than a
specified groove width X0 (see FIG. 8A). In contrast, when
a cutting depth E2 of the grinding wheel 96 1s even slightly
smaller than the set value EO (FIG. 8A) as depicted 1n FIG.
8C, a groove width X2 of the annular groove 93 formed 1s
excessively smaller than the specified groove width X0
(FIG. 8A). In other words, when the cutting depth EO of the
orinding wheel 96 varies (E1, E2), the dimension of the
groove width (X1, X2) of the annular groove 93 1s signifi-
cantly aflected, making dimensional management and pro-
duction management difficult.

The dimensional management of the groove width X0 of
the annular groove 93 1s important. A reduced groove width
X2 as depicted in FIG. 8C degrades the creep suppression
cllect of the annular groove 93. On the other hand, an
excessively large groove width X1 as depicted in FIG. 8B
narrows the outer peripheral surfaces of the cylindrical
portions 94 to increase the contact surface pressure between
the outer peripheral surfaces and the housing 97. This may
cause wear.

SUMMARY OF THE INVENTION

An object of the mnvention 1s to provide a rolling bearing
that allows easing of a local contact surface pressure gen-
erated between the rolling bearing and a mating member and
allows suppression of a vaniation in the dimension of the
groove width of an annular groove.

A rolling bearing according to an aspect of the mvention
includes: an inner ring; an outer ring; a plurality of rolling
clements interposed between the inner ring and the outer
ring; and a cage that holds the rolling elements. One of the
inner ring and the outer ring 1s a rotating ring, and the other
1s a {ixed ring. A fitting surface of the fixed ring attached to
a mating member 1s formed as a first partial peripheral
surface and a second partial peripheral surface each of which
1s a surface of the fixed ring facing the mating member 1n a
radial direction. The first partial peripheral surface 1s
arranged on one side 1n an axial direction, the second partial
peripheral surface 1s arranged on the other side 1n the axial
direction, and an annular groove for creep suppression 1s
formed between the first partial peripheral surface and the
second partial peripheral surface. The annular groove has a
groove bottom portion and a pair of tapered surface portions
extending from opposite sides of the groove bottom portion
in the axial direction and defining a groove width that i1s
larger toward the fitting surface. In a section including a
bearing center line, each of the tapered surface portions has
a linear sectional shape inclined to the fitting surface.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and further features and advantages of the
invention will become apparent from the following descrip-
tion of example embodiments with reference to the accom-
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panying drawings, wherein like numerals are used to rep-
resent like elements and wherein:

FIG. 1 1s a longitudinal sectional view depicting an
embodiment of a rotating apparatus including a rolling
bearing in the invention;

FIG. 2 1s a sectional view of the rolling bearing;

FIGS. 3A, 3B and 3C are diagrams 1llustrating an annular
groove and formation thereof;

FIG. 4 1s an enlarged sectional view of an outer ring and
a housing in a state where a static load rating 1s imposed on
the rolling bearing;

FIG. 5 1s a sectional view of a rolling bearing in another
embodiment;

FIG. 6 1s a sectional view illustrating a conventional
rolling bearing;

FIG. 7 1s a diagram illustrating a conventional annular
groove; and

FIGS. 8A, 8B and 8C are diagrams 1llustrating the con-
ventional annular groove.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the invention will be described based on
the drawings. FIG. 1 1s a longitudinal sectional view depict-
ing an embodiment of a rotating apparatus 1 including a
rolling bearing 7 in the invention. The rotating apparatus 1
has a housing 2 and a rotating shait 4. The rotating shatt 4
1s rotatably supported in the housing 2 by a pair of rolling
bearings 7, 7. The rotating shaft 4 has small-diameter shaft
portions 4a, 4a and a large-diameter shaft portion 45. The
rolling bearings 7, 7 are attached to the respective small-
diameter shait portions 4a, 4a. The large-diameter shaft
portion 4b 1s interposed between the rolling bearings 7, 7
(inner rings 11, 11) and 1s larger in outside diameter than the
small-diameter shaft portion 4a.

Annular portions 5a, 5b are provided on opposite sides of
an mner peripheral surface 3 of the housing 2 (also referred
to as a housing inner peripheral surface 3) in an axial
direction. The rolling bearings 7, 7 are bearings for motors
to which a preload 1s applied. The rolling bearings 7, 7 are
subjected to a load (preload) 1n one direction along an axial
direction.

The rolling bearing 7 on one side (in FIG. 1, a right side)
in the axial direction has the same configuration as that of
the rolling bearing 7 on the other side (in FIG. 1, a left side)
in the axial direction. As a representative, the rolling bearing
7 on one side (1in FIG. 1, the right side) 1n the axial direction
will be described 1n detail 1n terms of configuration.

FIG. 2 1s a sectional view of the rolling bearing 7. The
rolling bearing 7 includes an 1inner ring 11, an outer ring 12,
a plurality of rolling elements, and an annular cage 14. The
mner ring 11 1s externally fitted over and attached to the
rotating shatt 4. The outer ring 12 1s attached to the housing,
inner peripheral surface 3. The rolling elements are inter-
posed between the inner ring 11 and the outer ring 12. The
cage 14 holds the rolling elements. The rolling elements 1n
the present embodiment are balls 13, and the rolling bearing
7 depicted in FIG. 2 1s a deep groove ball bearing. As
described above, a load 1s imposed on the rolling bearing 7
in one direction along the axial direction.

In the present embodiment, the inner ring 11 and the
rotating shait 4 are assembled 1n an “interference {it” state.
The 1nner ring 11 1s closely fitted over the rotating shait 4 so
as to be rotatable integrally with the rotating shait 4. In
contrast, the outer ring 12 is attached to the fixed housing 2.
The outer ring 12 1s assembled on the housing 1nner periph-
eral surface 3 in a “clearance fit” state. Thus, 1n a use state
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where the rotating shait 4 1s rotating along with the inner
ring 11, creep (slip of the outer ring 12 with respect to the
housing 2 1n a circumierential direction) may occur between
the outer ring 12 and the housing 2. The creep will further
be described below.

An 1nner-ring raceway groove (raceway suriace) 1la 1s
formed 1n an outer peripheral surface of the mnner ring 11
such that the balls 13 roll through the inner-ring raceway
groove 11a. An outer-ring raceway groove (raceway surface)
12a 1s formed 1n an 1nner peripheral surface of the outer ring
12 such that the balls 13 roll through the outer-ring raceway
groove 12a. The balls 13 are provided 1n an annular space 15
between the mner ring 11 and the outer ring 12. Rotation of
the rolling bearing 7 (rotation of the inner ring 11) allows the
balls 13 to roll through the inner-ring raceway groove 1la
and the outer-ring raceway groove 12a while being held by
the cage 14.

The cage 14 holds the balls 13 at predetermined intervals
(regular intervals) along the circumierential direction. The
cage 14 has a plurality of pockets 18 formed along the
circumierential direction and in which the balls 13 are
housed. The cage 14 of the present embodiment has a
circular ring portion 14a and a plurality of cage bars 145.
The circular ring portion 14a 1s provided on one side of the
balls 13 1n the axial direction. The cage bars 145 extend from
the circular ring portion 14a toward the other side in the
axial direction. Each of the pockets 18 1s arranged on the
other side (in FIG. 2, on the left side) of the circular ring
portion 14a and between the cage bars 145, 145 adjacent to
cach other. The cage 14 may be 1n any other form, and for
example, the circular ring portion may also be provided on
the other side of the balls 13 1n the axial direction.

In the rolling bearing 7 in the present embodiment, the
outer ring 12, which 1s a fixed ring, 1s attached to the housing
2 (mating member). An outer peripheral surface of the outer
ring 12 corresponds to a fitting surface 22 for the housing 2
(inner peripheral surface 3). As depicted in FIG. 2, an
annular groove 32 1s formed 1n the fitting surface 22. The
annular groove 32 1s a circumierentially continuous annular
groove. The annular groove 32 1s formed 1n a central portion
of the fitting surface 22 in the axial direction. A position
radially outward of a contact point of the ball 13 that
contacts the outer-ring raceway groove 12a coincides with
the center of the annular groove 32 1n the axial direction.

Now, creep will be described which may occur between
the housing 2 and the outer ring 12. The following three
types of creep may occur 1n the rolling bearing 7. A bearing
rotating direction described below 1s, 1n the present embodi-
ment, a rotating direction of the inner ring 11, which 1s a
rotating ring.

First creep: creep in which the outer ring 12 slips slowly 1n
the same direction as the bearing rotating direction

Second creep: creep 1n which the outer ring 12 slips quickly
in the same direction as the bearing rotating direction

Third creep: creep in which the outer ring 12 slips 1n a
direction opposite to the bearing rotating direction

The first creep 1s likely to occur when a heavy load 1s
imposed on the rolling bearing 7 1n the radial direction. The
first creep 1s expected to occur in accordance with the
following mechanism. That 1s, 11 a heavy load 1s imposed on
the rolling bearing 7 1n the radial direction, when the balls
13 pass through the outer-ring raceway groove 12q under the
high load, the outer peripheral side of the outer ring, which
1s located immediately below the outer-ring raceway groove
12a, 1s partly elastically deformed. Since the balls 13 move
along the outer-ring raceway groove 124, the outer ring 12
1s subjected to pulsating deformation (displacement). Thus,
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relative slip results from elastic deformation of a contact
arca between the outer ring 12 and the housing 2, and 1s
expected to cause the first creep.

The second creep 1s the same as the first creep in the
moving direction (slip direction) of the outer ring 12.
However, the second creep 1s likely to occur when no load
1s imposed on the rolling bearing 7 1n the radial direction. In
other words, the second creep 1s expected to result from
rotation of the outer ring 12 in conjunction with rotation of
the mner ring 11 when no load 1s imposed in the radial
direction.

In the third creep, the outer ring 12 moves (slips) 1n the
direction opposite to the moving (slip) direction in the first
and second creeps. The third creep 1s expected to result from
whirling of the outer ring 12 along the housing inner
peripheral surface 3 caused by an unbalanced load in the
radial direction.

In the rolling bearing 7 in the present embodiment, the
annular groove 32 i1s formed 1n the fitting surface 22 of the
outer ring 12 and radially outward of the outer-ring raceway
groove 12a 1n order to suppress the first creep. The annular
groove 32 depicted 1n FIG. 2 has a groove width X0 larger
than a width Y of the outer-ring raceway groove 12a in the
axial direction. However, the annular groove 32 may have a
groove width X0 equal to or smaller than the width Y of the
outer-ring raceway groove 12a in the axial direction.

The annular groove 32 1s formed 1n the fitting surface 22
of the outer ring 12, which 1s fitted on the housing 2. This
allows restraint of the relative slip caused by elastic defor-
mation as described above in connection with the generating
mechanism of the first creep, enabling the first creep to be
suppressed. In other words, when a heavy load 1s imposed on
the rolling bearing 7 in the radial direction, an area of the
outer ring 12 located radially outward of the outer-ring
raceway groove 12qa 1s elastically deformed outward 1n the
radial direction (the diameter of the outer ring 12 1s
expanded). However, the annular groove 32 formed 1n this
area allows the elastic deformation (diameter expansion) to
occur mainly within the range of the annular groove 32.
Thus, the effect of the direct contact between the elastically
deformed portion and the housing mner peripheral surface 3
can be reduced. As a result, (substantially) no elastic defor-
mation 1s transmitted to the housing 2, or the mating
member, suppressing possible first creep between the outer
ring 12 and the housing 2. As described above, the annular
groove 32 serves as a groove (clearance groove) for sup-
pression of the first creep.

Formation of the annular groove 32 as described above
provides the outer ring 12 with cylindrical portions 36, 37 on
the opposite sides of the annular groove 32 in the axial
direction. Outer peripheral surfaces 36a, 37a of the cylin-
drical portions 36, 37 are cylindrical surfaces centered
around a bearing center line CO of the rolling bearing 7 and
can come 1nto contact with the housing 2 (inner peripheral
surface 3) along the housing 2. As depicted in FIG. 2, 1n a
section including the bearing center line CO, the outer
peripheral surfaces 36a, 37a of the cylindrical portions 36,
3’7 each have a linear sectional shape parallel to the bearing
center line CO.

A specific configuration of the annular groove 32 will be
described below. The annular groove 32 has a groove bottom
portion 33 and a pair of tapered surface portions 34, 35. The
groove bottom portion 33 1n the present embodiment has a
cylindrical surface shape centered around the bearing center
line CO. The tapered surface portions 34, 35 extend from
opposite ends 33a, 336 of the groove bottom portion 33 1n
the axial direction toward the outer peripheral surfaces 36a,
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37a of the cylindrical portions 36 and 37, respectively. The
tapered surface portions 34, 35 make the groove width of the
annular groove 32 larger toward the fitting surface 22
(namely, toward the outside in the radial direction). In FIG.
2, the groove width (the width dimension in the axial
direction) of the annular groove 32 at the outermost position
in the radial direction 1s denoted by XO.

In a section including the bearing center line CO, the
tapered surface portion 35 on one side in the axial direction
has a linear sectional shape extending from the end 335 of
the groove bottom portion 33 toward the fitting surface 22
(outer peripheral surface 37a) and inclined to the fitting,
surface 22 (outer peripheral surface 37a). The tapered sur-
face portion 34 on the other side 1n the axial direction has a
linear sectional shape extending from the end 33a of the
groove bottom portion 33 toward the fitting surface 22 (outer
peripheral surface 36a) and inclined to the fitting surface 22
(outer peripheral surface 36a). In the present embodiment,
the tapered surface portion 35 on one side i the axial
direction and the tapered surface portion 34 on the other side
in the axial direction have a laterally symmetric shape 1n
FIG. 2.

In the section depicted 1n FIG. 2, an angle 01 between the
fitting surface 22 (outer peripheral surface 37a) and an
extending virtual line 35aq of the linear tapered surface
portion 35 on one side in the axial direction 1s set to 5° to 45°
(5° or more and 45° or less). Similarly, an angle 02 between
the fitting surface 22 (outer peripheral surface 36a) and an
extending virtual line 34a of the linear tapered surface
portion 34 on the other side in the axial direction 1s set to 3°
to 45°.

Instead of 45°, the upper limit value of the angles 01 and
02 may be set to 30° or 15°. Instead of 5°, the lower limit
value of the angles 01 and 02 may be set to 8°. In FIG. 2,
to facilitate easy understanding of the sectional shape of the
annular groove 32, the angles 01 and 02 and the depth h are
depicted larger than in reality.

The annular groove 32 may be formed by bringing a
egrinding wheel 60 (see FIG. 3A) into contact with the outer
peripheral surface of the outer ring 12. Thus, the grinding
wheel 60 may have a protruding shape that matches the
groove bottom portion 33 and the tapered surface portions
34 and 35. Then, the annular groove 32 can be easily formed.
Polishing of the outer peripheral surfaces 36a, 37a of the
cylindrical portions 36, 37 may be finished before formation
of the annular groove 32.

In the rolling bearing 7 as described above (see FIG. 2),
the annular groove 32 has the tapered surface portions 34, 35
cach having a linear sectional shape. Thus, crossing portions
39a, 396 between the annular groove 32 (tapered surface
portions 34, 35) and the fitting surface 22 (outer peripheral
surfaces 36a, 37a) form a large obtuse angle instead of
forming a pointed shape (for example, a pointed shape
forming a right angle). This allows prevention of a locally
high contact surface pressure on the housing 2 resulting
from the contact between the housing 2 and each of the
crossing portions 39a, 3956. As a result, even when creep
occurs 1n the outer ring 12, wear 1s less likely to progress.

When the annular groove 32 1s formed using the grinding
wheel 60 (see FIG. 3A), the annular groove 32 formed has,
on the opposite sides of the groove bottom portion 33 1n the
axial direction, the tapered surface portions 34, 35 each
having a linear sectional shape. Thus, even with a slight
variation 1n the cutting depth EO of the grinding wheel 60,
the dimensional accuracy of the groove width X0 of the
annular groove 32 can be made less likely to be aflected by
the variation. Thus, a dimensional variation 1n the groove
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width X0 of the annular groove 32 can be suppressed. The
cllect enabling suppression of such a variation will be
described below.

The annular groove 32 1s formed, as depicted 1n FIG. 3A,
by moving the grinding wheel 60 closer to the outer periph-
cral surface (fitting surface 22) of the outer rng 12 and
turther bringing the grinding wheel 60 1nto contact with the
outer peripheral surface as depicted by a long dashed
double-short dashed line. FIG. 3A illustrates that the desired
annular groove 32 (having design values) 1s formed. The
cutting depth of the grinding wheel 60 has the set value EO,
and 1n this case, the desired groove width X0 (having the
design values) 1s formed. In contrast, FIG. 3B illustrates that
the cutting depth E1 of the grinding wheel 60 with respect
to the outer ring 12 1s larger than the set value EO (see FIG.
3A). In this case, the groove width X1 of the annular groove
32 formed 1s slightly larger than the specified groove width
X0. However, the diflerence (X1-X0) 1s smaller than in the
conventional example (FI1G. 8B). FIG. 3C illustrates that the

cutting depth E2 of the grinding wheel 60 1s smaller than the
set value EO (see FIG. 3A). In this case, the groove width X2

of the annular groove 32 formed 1s slightly smaller than the
specified groove width X0. However, the difference (X0-
X2) 1s smaller than 1n the conventional example (FIG. 8C).

As described above, the annular groove 32 in the present
embodiment has the tapered surface portions 34, 35 each
having a linear sectional shape. Consequently, even with a
variation (E1, E2) in the cutting depth EO of the grinding
wheel 60, the dimension of the groove width X0 of the
annular groove 32 can be made less likely to be aflected by
the variation. Compared to the conventional example (see
FIG. 8), the present embodiment facilitates dimensional
management and production management of the annular
groove 32. As a result, the groove width X0 of the annular
groove 32 1s easily made closer to the design value, allowing
the creep suppression ellect to be appropnately exerted
using the annular groove 32. This also allows suppression of
an elevated surface pressure on the housing 2 resulting from
the contact between the crossing portions 39a, 395 (see FIG.
2) and the housing 2. The rolling bearing 7 enables sup-
pression ol a variation 1n the dimension of the groove width
X0 of the annular groove 32 and 1s thus suitable for mass
production.

In spite of the annular groove 32 formed 1n the outer ring,
12, when, during actual use of the rolling bearing 7, the outer
ring 12 1s elastically deformed to bring a part of the groove
bottom portion 33 into contact with the housing 2 (inner
peripheral surface 3), the first creep may result from the
change 1n contact state (pulsating). Thus, the rolling bearing
7 1n the present embodiment 1s designed such that the depth
h of the annular groove 32 has a value at which the groove
bottom portion 33 1s precluded from coming into contact
with the housing 2 (inner peripheral surface 3) even when a
static load rating (basic static load rating) 1s imposed on the
rolling bearing 7 in the radial direction, as depicted in FIG.
4. In other words, when the static load rating 1s imposed on
the rolling bearing 7 to elastically deform a part of the outer
ring 12, a clearance S 1s formed between the groove bottom
portion 33 and the 1inner peripheral surface 3 of the housing
2. Consequently, the groove bottom portion 33 is not 1n
contact with the inner peripheral surface 3 of the housing 2.
During actual use, the rolling bearing 7 1s often used under
the condition that the rolling bearing 7 1s subjected to a
dynamic load that 1s a radial load equal to or smaller than the
static load rating. Consequently, the above-described con-
figuration enables possible first creep to be more eflectively
suppressed during actual use. FIG. 4 1s an enlarged sectional
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view of the outer ring 12 and the housing 2 in the case where
the static load rating 1s imposed on the rolling bearing 7. In
FIG. 4, a continuous line represents the annular groove 32
clastically deformed by the action of the static load rating,
whereas a long dashed double-short dashed line represents
the annular groove 32 on which no load i1s imposed. The
static load rating 1s a “basic static radial load rating” 1n JIS
B 1519:20009.

The depth h of the annular groove 32 1s a depth based on
the fitting surface 22 (outer peripheral surfaces 36a, 37a).
The static load rating varies with the bearing number, and
thus, the depth h of the annular groove 32 varies with the
bearing number. The depth h may be, for example, less than
0.1 mm.

An excessively large depth of the annular groove 32 may
reduce strength and rigidity of the outer ring 12. Thus, the
annular groove 32 has a depth h at which the groove bottom
portion 33 can come 1nto contact with the housing 2 when
a rachal load that 1s heavier than the static load rating is
imposed on the annular groove 32. With the depth h of the
annular groove 32 set as described above, when a radial load
that 1s heavier than the static load rating 1s 1mposed on the
annular groove 32, a part of the groove bottom portion 33
can come into contact with the housing 2 to transmit the
heavy load to the housing 2.

In the above-described embodiment (see FIG. 1), the
inner ring 11 1s a rotating ring that rotates integrally with a
mating member (rotating shaft 4) to which the inner ring 11
1s attached. The outer rnng 12 1s a fixed nng fixed to the
mating member (housing 2) (though creeping 1s possible) to
which the outer ring 12 i1s attached. However, the invention
may have any configuration so long as one of the inner ring
11 and the outer ring 12 1s a rotating ring, whereas the other
1s a fixed ring. Unlike the present embodiment, a configu-
ration 1s possible 1n which the inner ring 11 attached to a
shaft 34 1s a fixed ring, whereas the outer ring 12 1s a rotating,
ring that rotates integrally with a housing 55 as depicted in
FIG. 5. In this case, the mner ring 11 and the shaft 34 are 1n
a clearance {it state, and the inner ring 11 creeps with respect
to the shaft 54. Thus, an annular groove 42 1s formed (as 1s
the case with the embodiment in FIG. 2) 1n the fitting surface
(1nner peripheral surface) 21 of the mner ring 11 that 1s fitted
on the shaft 54 serving as a mating member. The annular
groove 42 has a groove bottom portion 43 and a pair of
tapered surface portions 44, 45 defining a groove width that
1s larger toward the fitting surface (inner peripheral surface)
21. In a section including the bearing center line CO, each of
the tapered surface portions 44, 45 has a linear sectional
shape inclined to the fitting surface (inner peripheral sur-
face) 21.

The form depicted 1n FIG. 5 also restrains a local increase
in the contact surface pressure resulting from the contact
between the mner ring 11 and the shaft 54. Consequently,
even when creep occurs in the mner ring 11, wear 1s less
likely to progress. As 1s the case with the above-described
embodiment, when the annular groove 42 1s formed using a
ogrinding wheel (not depicted 1n the drawings), even with a
variation 1n the cutting depth of the grinding wheel, the
dimensional accuracy of the groove width of the annular
groove 42 can be made less likely to be affected by the
variation. This enables suppression of a variation 1n the
dimension of the groove width of the annular groove 42. The
configuration of the annular groove 32 depicted in FIG. 2
(for example, the angles 01, 02 and the depth h) can be
applied to the annular groove 42 depicted 1n FIG. 5.

The embodiments as disclosed above are illustrative 1n
every way and are not restrictive. In other words, the rolling
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bearing 1n the mvention 1s not limited to the 1llustrated forms
but may be in any other form within the scope of the
invention. For example, the groove bottom portion 33 may
be a recessed circular arc surface. A boundary portion
between the groove bottom portion 33 and the tapered
surface portion 34 (35) may be continuous via a recessed
curved surface.

With reference to FIG. 1, the rolling bearing 7 has been
described as a bearing for motors to which a preload 1is
applied. However, the rolling bearing 7 may be used for
applications other than motors. The rolling bearing 1n the
invention 1s applicable to rotating equipment imnvolving the
creep problem. The rolling bearing may be an angular ball
bearing instead of the deep groove ball bearing. The rolling
clements may be other than balls and may be cylindrical
rollers or tapered rollers.

The invention allows suppression of a local increase 1n the
contact surface pressure resulting from the contact between
the fixed rng and the mating member. Thus, even when
creep occurs 1n the fixed ring, wear 1s less likely to progress.
When the annular groove 1s formed using the grinding
wheel, even with a variation in the cutting depth of the
orinding wheel, the dimensional accuracy of the groove
width of the annular groove can be made less likely to be
aflected by the varniation. A variation 1n the dimension of the
groove width can thus be suppressed.

What 1s claimed 1s:

1. A rolling bearing comprising:

an 1nner ring;

an outer ring;

a plurality of rolling elements interposed between the
iner ring and the outer ring; and

a cage that holds the plurality of rolling elements,

wherein:

one of the inner ring and the outer ring 1s a rotating ring,
and an other of the inner ring and the outer ring is a
fixed ring,

a fitting surface of the fixed ring attached to a mating
member 1s formed as a first partial peripheral surface
and a second partial peripheral surface, each of which
1s a surface of the fixed ring facing the mating member
in a radial direction, the first partial peripheral surface
being arranged on one side 1n an axial direction and the
second partial peripheral surface being arranged on an
other side 1n the axial direction, and an annular groove
for creep suppression 1s formed between the first partial
peripheral surface and the second partial peripheral
surface,
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the annular groove has a groove bottom portion and a pair
of tapered surface portions extending from opposite
sides of the groove bottom portion 1n the axial direction
and defines a groove width that 1s larger toward the
fitting surface, and
in a section including a bearing center line:
the groove bottom portion has a cylindrical surface
shape centered around the bearing center line,
cach of the pair of tapered surface portions has a linear
sectional shape inclined to the fitting surface,
a first tapered surface of the pair of tapered surface
portions crosses the first partial peripheral surface at
a first crossing portion, and a second tapered surface
of the pair of tapered portions crosses the second
partial peripheral surface at a second crossing por-
t1on,
the first crossing portion between the first tapered
surface and the fitting surface forms a first obtuse
angle, and the second crossing portion between the
second tapered surface and the fitting surface forms
a second obtuse angle,
the first crossing portion 1s provided on a first side of a
contact point of a ball that contacts a raceway groove
of the fixed member in the axial direction and the
second crossing portion 1s provided on the second
side of the contact point of the ball that contacts the
raceway groove of the fixed member 1n the axial
direction, the contact point of the ball that contacts
the raceway groove being provided in the groove
bottom portion 1n the axial direction.
2. The rolling bearing according to claim 1, wherein the
annular groove has a depth at which the groove bottom

portion does not come into contact with the mating member
when a radial static load rating 1s imposed on the rolling
bearing.

3. The rolling bearing according to claim 1, wherein 1n the
section including the bearing center line, an angle between
the fitting surface and an extending virtual line of each of the
tapered surface portions having the linear sectional shape 1s
3¢ to 45°.

4. The rolling bearing according to claim 3, wherein the
annular groove has a depth at which the groove bottom
portion does not come 1nto contact with the mating member
when a radial static load rating 1s imposed on the rolling
bearing.
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